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NOTE. 
The Profle is taken on the Axis ef the Canal 
The elevations ef the onginal surface ave taken from the fil graphed 
Ceviogical profile, scale sabn, furnished by the New Paname Coneat Co and pee 
pared from data of the Old Compnny 


The elevations of the present surtice on the Atlantic Ocean Levet and in 


nade by the Comminnion in 





the Criiebra Cut are from Croas Sections 
Februnvy, 1900) The additonal excevation im the Culebra Cut, not on 
the exis of th: Canal. shown by the broken line 

The elevations of the present surtece of other perts of the Cenal 
line are from a Profile, scale sates published by the New Panama Cana! 
Co in 1899 
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THE 


PANAMA CANAL“ 


By REAR ADMIRAL CoLBy M. CuesTerR, U.S. N. 


SUPERINTENDENT U. S. 


T is not the purpose of this address to 
go into the history of canal explo- 
ration or exploitation. There are 

a number of routes available for uniting 
the two oceans which wash the American 
Continent, and there is still a divergence 
of opinion as to which is the best locality 
for building the canal. Several routes 
have good points, and it has been only 
by a discussion of the pros and cons, 
weighted for their relative values, that a 
final conclusion has been reached as to 
which is the best. Many years ago this 
process eliminated all but two of the 
routes—Panama and Nicaragua—from 
serious consideration. 
THE PROMINENT PART TAKEN BY THE 
Wy oe oe 

The work of solving the canal problem 
has fallen largely on the Navy of the 
United States. Company after company 
has been formed for the exploration of 
the different sections which it seemed 
desirable to examine, but in each and 
every case they came to the government 
for assistance, and their requests were 
referred to the Navy Department.  Fi- 


NAVAL OBSERVATORY 


nally the government itself took up the 
matter and put it under naval control. 
The selection of the navy to perform 
this work. was a wise and economic pol- 
icy. Its officers are educated at ascien 
tific school and drilled in surveying the 
coasts of the United States as well as in 
making surveys in all parts of the world 
covered by the voyages of naval vessels, 
as required by the following extract from 
the U.S. Naval Regulations,viz: ‘‘ He’’ 
(the captain) ‘‘shall, when his duties 
aud other circumstances permit, make a 
careful survey and construct a chart of 
any shoals, harbors, or dangers to navi- 
gation that he may discover or find inac- 
curately located.’’ Such duties make 
the naval officer well fitted for the work 
of exploration. Not only was this an 
enforced duty on the navy, however, 
but willing hands were found whosought 
to carry the American flag into and 
across the inhospitable and almost im- 
penetrable forests which abound in the 
tropical regions, where Nature herself 
has almost built a canal. 

While many spasmodic efforts were 
made to cut the Gordian knot, about the 


*An address to the National Geographic Society, March Io, 1905. 
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middle of the 19th century it was seen 
that nothing but a systematic and scien- 
tific treatment of theproblem wouldavail, 
and one of the first to realize this was 
the late Rear Admiral Daniel Ammen, 
U.S.N. He had sought permission from 
the Navy Department to take charge ofa 
party toexplore the Isthmus of Panama 
early in the fifties, but was refused. 
Soon after this, civil war broke out in 
the country, and the navy had its hands 
too full to consider other than military 
matters. Hardly had the war ceased, 
however, before Ammen took up the 
problem and, enlisting the influence of 
his great friend, General Grant, he ham- 
mered away at it until the day of his 
death. Fortunately, Ammen was suc- 
ceeded in that office of the Navy Depart- 
ment having charge of such matters by 
Rear Admiral John G. Walker, U.S.N. 
His earnest interest in the subject is 
demonstrated by the fact that he is now 
the Presidentof the Isthmian Canal Com- 
mission.* But today the canal project 
owes no man more for its promising fu- 
ture than it owes General Grant. 

Well-equipped expeditions were fitted 
out for surveying the different routes se- 
lected for examination by such men as 
Shufeldt, Lull, Selfridge, Crossman, Col- 
lins, Hatfield, all officers of the navy, 
and when the mass of evidence seemed 
to be pointing toward Panama as the 
most favorable site for a canal, a French 
naval officer came in suddenly and un- 
expectedly took the stake. 

I say this with some fear of contra- 
diction, yet I believe this contention can 
be maintained. To be sure, a number 
of the leading men in ourcountry favored 
the Nicaraguaroute, and many navalofh- 
cers were strong in their conviction that 
its location was the most favorable fora 
canal, but Iclaim this view waslargely in- 
fluenced by political considerations and 
the imperfect knowledge then extant re- 
garding the work necessary to construct 
a canal on so large a scale. 


*Since this address Admiral Walker has 
been succeeded by Hon. Theodore M. Shonts. 





Tue Nationa, GeocraPHic MAGAZINE 


One of the first official acts of the gov- 
ernment of the United States in connec- 
tion with canal investigation was a reso- 
lution passed by the United States Senate 
March g, 1866, reading as follows: 

‘* Resolved, That the Secretary of the 
Navy furnish, through a report of the 
Superintendent of the Naval Observa- 
tory, the summit levels and distances by 
survey of the various proposed lines for 
interoceanic vanalsand railroads between 
the waters of the Atlantic and the Pacific 
oceans, as, also, their relative merits as 
practicable lines for the construction of 
a ship canal, and especially as relates 
to Honduras, Tehuantepec, Nicaragua, 
Panama, and Atrato lines; and also 
whether, in the opinion of the Superin- 
tendent, the Isthmus of Darien has been 
satisfactorily explored ; and, if so, fur- 
nish in detail charts, plans, lines of lev- 
els, and all information connected there- 
with, and upon what authority they are 
based.”’ 

The result of the resolution was a com- 
prehensive report of the whole canal 
question as far as then known by the 
late Rear Admiral Charles H. Davis,U.S. 
Navy, Superintendent Naval Observa- 
tory, of which 8,000 copies were printed 
by order of Congress. 

Another able and voluminous report 
on the ‘‘ Problem of Interoceanic Com- 
munication by way of the American 
Isthmus’’ was prepared in pursuance of 
an order of the Navy Department by 
Lieut. John T. Sullivan, U. S. Navy, in 
1883,which was published in accordance 
with authority of Congress, and which 
became a standard reference book on the 
subject. 

THE PANAMA ROUTE 


Capt. E. P. Lull, U.S. N., surveyed 
this route in 1875, and he estimated, as 
the most practical plan, for a lock-canal 
of alength of 41.7 miles from sea to sea; 
but the real origin of the Panama Canal 
as an accepted project may be found in 
the brief surveys of Lieutenants Wyse 
and Réclus of the French navy. Onthe 
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THe Panama CANAL 


6th of October, 1876, Wyse had been au- 
thorized by asociety called the ‘‘ Societe 
Internationaledu Canal Interoceanique’’ 
to proceed to Central America forthe pur- 
pose of exploration. His examinations 
were begun on the Pacific coast about 
the middle of December, 1876, and ter- 
minated in the first part of April, 1877, 
a period of not more than four months, 
during which time no part of the expe- 
dition penetrated as far as the Atlantic 
coast. The party, under the charge of 
Lieutenant Réclus, spent from April 3 
to April 20, 1878, making a survey of 
the valleys of the Obispo, Chagres, and 
Rio Grande, along the lineof the Panama 
railroad,thelevel-lines and cross-sections 
being run up only to the extremities of 
the then proposed tunnel, and not con- 
tinuing over the divide. 

Armed with this incomplete record 
concerning the Panama route, but with 
a concession for building a canal which 
embraced the wholecountry of the United 
Statesof Colombia, thusincluding all the 
proposed routes except Nicaragua and 
Tehuantepec, Wyse reported to his com- 
pany in Paris. 

On the 15th of May, 1879, an inter- 
national conference was held at Paris 
under the auspices of the Paris Geo- 
graphical Society. The conference was 
composed of 136 members, of whom 74 
were of other nationalities. The con- 
ference, which was controlled by the 
great engineer Count Ferdinand de Les- 
seps, who had just built the Suez Canal, 
after mature consideration, but consider- 
ation wherein political elements largely 
predominated, finally concluded as fol- 
lows: ‘‘The conference deem the con- 
struction of an interoceanic canal so de- 
sirable, in the interest of commerce and 
navigation, as possible; and in order to 
have the indispensable facilities of ease 
of access and use, which a work of this 
kind should offer before all others, it 
should be built from the Gulf of Limon to 
the Bay of Panama.’’ Thusthe Panama 
railroad was a prime factor in inducing 
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the Paris conference toselect the Panama 
Isthmus as the location foracanal. The 
company which built the railroad held 
a concession from the Colombian govern- 
ment dated June 28, 1848. The con- 
cession, in a slightly different form, had 
lapsed from a French company which 
had been unable to control the capi- 
tal stock, and the grant was revived in 
favor of Henry Aspinwall, John Lloyd 
Stevens, Henry Chauncey, and their 
associates under the name of the Pan- 
aina Railroad Company, an organization 
which later, in 1849, was incorporated 
by the legislature of the state of New 
York. Under this grant the company 
constructed the road, and on the 27th 
of January, 1855, it was completed and 
the first passenger train passed over the 
track. 
DE LESSEPS’ COMPANY 


A company, of which de Lesseps be- 
came president, was soon formed for the 
construction a tide-level canal, and be- 
cause of the prestige of its chief it was an 
easy matter to obtain subscriptions to its 
stock. Unfortunately, among the stock- 
holders there was a large element of the 
poorer classes in France, who believed 
that de Lesseps would make a fortune 
for them out of their small holdings, and 
many of them sacrificed their'little all in 
the scheme. The capital stock of the 
company of 300,000,000 francs($60,000- 
000) was soon half taken up and work 
began on the construction of the canal. 
Wyse expected to be named as director 
general of the canal, but failing to se- 
cure what he considered his rights, a 
coolness sprang up between him and the 
president of the company which was 
anything but favorable to the work. 
Finally, in 1881, M. Réclus initiated the 
enterprise and began clearing the ground, 
assembling the plant, and constructing 
buildings, hospitals, etc. But troubles 
grew more rapidly than did the canal. 
No well-developed plans had been pre- 
pared, and in fact hardly any one knew 
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what was required. Directors and en- 
gineers of the construction company 
changed so rapidly that it became a com- 
mon saying on the Isthmus that ‘‘ it was 
worth a man’s yearly salary to simply 
come there, and he wasa very poor engi- 
neer who could not make a fortune in 
six months and go away.”’ 

In October, 1885, four and one-half 
vears after ground was broken, the state 
of affairs on the Isthmus was given by 
one good authority as follows: ‘‘ There 
have been moved a total of from 16,000,- 
000 to 17,00,000 cubic meters of earth, 
12,000,000 only being from the canal 
proper, and 88,000,000 are still to be 
excavated ; besides there have been pre- 
pared buildings and stables on an ex- 
travagant scale, farms and gardens at 
great expense around headquarters, rail- 
road branches, field hospitals, and roads, 
three of which are of but little use except 
for pleasure riding of employés.’’ 

It was about this time (1885) that, 
after several years’ absence, it was again 
my privilege, as commander of the U.S. 
ship Ga/ena, to return to the Isthmus 
of Panama and become an enforced but 
interested spectator of the construction 
work on the canal, and my recollection 
of the state of affairs accords with that 
above given. In fact, an eye-witness 
could foresee even at this early date 
that the extravagance which prevailed 
must lead to the failure of the company. 
For the next three years, while the 
progress of the first Panama Canal 
Company’s work was at its height, I 
spent portions of each winter at Colon 
and watched with increasing interest 
the operations of the great undertaking. 
From that time to the present I have 
never. lost faith in the final success of 
the Panama Canal. 

In the meantime a rival company was 
organized to construct the Nicaragua 
Canal, and having for a number of 
years been interested in surveying and 
having had an extensive association 
with the officers who had been making 
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explorations in Central America, I was 
asked to associate myself with others in 
support of the Nicaragua Company. 
To all such suggestions I made answer 
that I was a Panama Canal man first, 
last, and all the time, and that I believed 
when the financial elements of the op- 
posing canals were finally settled by 
bringing up the then estimated cost 
for constructing the Nicaragua Canal, 
which was placed at about $45,000,000, 
to a reasonable basis of not less than 
$100,000,000, and the French company 
should fail and sell outitsassets forasong, 
as then seemed to me more than likely, 
that some new Panama Canal Company 
could and would build a better canal 
for an amount, including the purchase 
price of the defunct company’s holdings, 
less than the cost of a poorer canal at 
Nicaragua. I have been so strong in 
this conviction that two years before 
the Isthmian Canal Commission made 
its report in favor of purchasing the 
interests of the reconstructed Panama 
Canal Company for$40,000,000,I offered 
to wager that such a finding would be 
the result of their deliberations. 

I must say that my feelings in this 
matter were not altogether freed from 
a little bias, owing tothe fact that while 
our own officers had done the principal 
work of exploration of the canal zones, 
and when, as it seemed to me, the sen- 
timent of the country was crystallizing 
in favor of building a canal across the 
Panama Isthmus, a French naval officer 
with but little actual exploration to his 
credit should, by the use of the great 
name of de Lesseps, come in and steal 
a march on us. 

While on the Isthmus during the lat- 
ter part of 1887, I ventured to ask Mr 
Charles de Lesseps, who was then the 
company’s manager, if he really ex- 
pected, as was then widely published, 
that the canal would be completed the 
following year. Hereplied that, while 
he would not like to have it known, he 
did not mind telling me that, in order 
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to complete it at that time, as well as to 
procure revenue for continuing the dig- 
ging down to the sea level, the company 
might be forced to the lock system of 
construction. This would surely be ac- 
complishedin theend. Before the time 
limit was up the entire plans of the canal 
had been changed to the lock system, 
but as the money was then practically all 
gone and no more could be obtained, the 
company was forced into bankruptcy. 
This took place in February, 1889, but 
a short time after I left the Isthmus. 


THE EARLY PLANS 


The plan that was first adopted by the 
old Panama Canal Company, was for a 
sea-level canal having a depth of 29.5 
feet, and bottom width of 72 feet, with a 
total length of about 47 miles. Natu- 
rally, the estimates for constructional 
work on the canal at this time were very 
crude, being based on insufficient data 
regarding the physical conditions of the 
country as well as on insufficient sur- 
veys. As at first planned, the canal 
passes through low ground from Colon 
on the north, by a direct line for a dis- 
tance of 6 miles to Gatun, where it inter- 
sects the valley of the Chagres River, 
passes up that valley a distance of 21 
miles to Obispo, where it follows the val- 
levy of a small tributary, cuts through 
the continental divide at Culebra, and 
thence descends by the valley of the Rio 
Grande to the Bay of Panama. 

As it was necessary to provide easy 
curves everywhere in the canal, a point 
was selected for crossing the divide 
somewhat higher than that of the low- 
est pass. ‘The maximum height on the 
center line in the Culebra Cut was 333 
feet above the sea. The greatest prob- 
lem the company had to solve was the 
controlof the floodsof the Chagres, which 
at times rose to enormous proportions. 
Various schemes were proposed to meet 
this difficulty, the most prominent being 
the construction of a dam at Gamboa to 
impound the waters of the upper river, 
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and the excavation of two independent 
channels, one on either side of the main 
canal, to carry off the surplus waters to 
the sea. 

The cost of the canal as estimated by 
de Lesseps in 1880 was $127,600,000, 
and the time required for its completion 
was 8 years. 

As has been stated, in 1887 his com- 
pany was forced to admit that it was im- 
practical to build a sea-level canal in the 
time and with the money available, and 
a tentative scheme for opening the canal 
in order to precure revenue was adopted 
which contemplated the use of locks. 
This being a temporary expedient, the 
summit level was to be supplied with 
water from the Chagres River by pumps; 
but, with the funds exhausted, even this 
became a hopeless task, the company was 
forced into bankruptcy, and in May, 
1889, work on the canal ceased alto- 
gether. 


DISAPPEARANCE OF THE SECURITIES 


After much difficulty in arranging the 
concessions, a new company was organ 
ized on the 20th of October, 1894, with 
a capital stock of 650,000 shares of 100 
francseach. Thus, after deducting 5o,- 
ooo shares given as full-paid stock to the 
Colombian government, in compliance 
with the terms of the extension of the 
concession, the cash capital of the com- 
pany was only 60,000,000 francs, or 
$11,640,000, a sum which allowed only 
for some provisional operations then con- 
templated. It is hardly necessary to go 
into the scandals connected with the 
failure of the old company, as they do 
not affect the problem. The old com- 
pany and the liquidator had raised by 
the sale of stock and bonds the sum of 
$246,706,431.68, while the securities 
issued to raise this sum had a face value 
of $435,559,332.80. The number of 
persons holding them is estimated at 
over 200,000. There had been pur 
chased and transported to the Isthmus 
an enormous quantity of machinery and 
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other plant at an estimated cost of 
$29,000,000. It is said that the terre- 
plein of Christobal Colon, on which the 
superintendent’s residence was built, 
was constructed almost entirely of dis- 
carded material from this purchase. In 
fact, I saw a great amount of material 
so disposed of myself. 

It should be noted that the Panama 
Railroad, which ran over practically the 
same route as did the canal, was of great 
importance to the canal company in con- 
structing the canal, not only on account 
of its facilities for handling supplies, but 
because the railroad company’s conces- 
sion covered any system of transporta- 
tion which might be adopted along its 
line. ‘This made it necessary, in order to 
control the road, for the canal company 
to purchase most of its stock, which 
alone took out nearly $19,000,000 worth 
of assets. 

FEARFUL LOSS OF LIFE 


It should also be noted that the sani- 
tary question was not only an impor- 
tant, but a very expensive, item to the 
company. ‘There was ample provision 
for caring for the sick, with large and 
expensive hospitals under control of the 
company, but little or no attention was 
paid to precautionary measures, which 
now are considered such important fac- 
tors in sanitary science. Those of us 
who visited Colon in the height of the 
boom may recall the ghastly scenes 
which met our eyes. One might wit- 
ness on almost any morning a scaven- 
ger’s wagon going about the town gath- 
ering up the bodies of those who had 
succumbed during the night in the hov- 
els of the place or in the streets to the 
prevailing disease which fed on the filth 
of the land. The celebrated suburb of 
Colon, ‘‘ Monkey Hill,’’ was the recep- 
tacle for these corpses, which received 
in transportation and burial less consid- 
eration than would usually be given to 
a dead dog. 

The plan adopted by the new Panama 
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CanalCompany,as stated in theIsthmian 
Commission’s report, involved two levels 
above the sea level; one of them, an arti- 
ficial lake to be created by a dam at 
Bohio, to be reached from the Atlantic 
side by a flight of two locks, and the 
other, the summit level, to be reached by 
a flight of two locks from the preceding, 
the summit level to have its bottom 68 
feet above the sea and to be supplied with 
water from a feeder leading from an arti- 
ficial reservoir to be constructed at Alha- 
juela in the upper Chagres Valley ; the 
ascent on the Pacific side to be likewise 
of four locks, of which the two middle 
ones are combined in flight; the canal 
to have a depth of 29.5 feet, and a bot- 
tom width of about 98 feet, with an in- 
creased width in certain specified parts. 
Its general location was that adopted 
by the old company. The cost was 
estimated at $101,850,000 for the work, 
which did not include administration 
or financing; this matter of financing 
was estimated at nearly $100,000,000. 
While this was the plan recommended 
by the French engineers, they worked 
out in detail a second plan, which is an 
extension or modification of the fore- 
going, which they seemed to prefer in 
itself, but which they feared would re- 
quire more time toexecute. Under the 
second plan the upper level was omitted, 
the cut through the continental divide 
being deepened until its bottom was 32 
feet above the sea; Lake Bohio was 
made the summit level and was fed di- 
rectly by the Chagres; one flight of 
locks on the Atlantic side and one on 
the Pacific was omitted; the feeder 
from Alhajuela was omitted, but the 
dam at that place was retained. The 
estimated cost of completing this plan 
was not much greater than that for the 
other, being about $105,500,000. In 
both plans the dam at Bohio converted 
the river between that point and Obispo 
into a lake of such dimensions as not to 
be seriously affected by the partial floods 


admitted to it, while diversion channels. 
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were to be constructed on both sides of 
the canal from this lake to the sea. 
With a carefully designed system of 
sluices and controlling works, the vio- 
lence of the floods was to be checked 
by impounding the water both above 
the Alhajuela dam and Lake Bohio, so 
as to keep the flow below the Bohio 
dam within the capacity of the two di- 
version channels. It will be seen that 
in brief this second plan of the new 
company simply does away with the 
upper level at Culebra and leaves but 
one continuous stretch on the level of 
about 32 feet above the sea from Bohio 
to Miraflores, a distance of 22 miles. 


THE PLAN RECOMMENDED BY THE 
FIRST ISTHMIAN CANAI, 
COMMISSION 


The plan prepared by the first Isthmian 
Canal Commission,* which was made be- 
fore the transfer of the property to the 
United States government took place, 
seems to follow this general plan very 
closely, except that it raises this section 
to an elevation of about go feet above 
the mean sea level. This plan was only 
tentative and depended upon further 
investigation, which is now being car- 
riedon. ‘There can be no question but 
that for such a stupendous scheme this 
investigation cannot be too exhaustive, 
and time used in it will save many 
months in the final completion of the 
canal. ‘The Commission is, however, 
going ahead with such work as must 
be done in any scheme that may be 
adopted. 

The canal as thus projected may be 
described as follows: Beginning at the 
6-fathom curve in Limon Bay, a channel 
500 feet wide at bottom is excavated, 
curving to the left until it reaches a 
point just inside the jetty constructed by 
the old Panama Canal Company. Here 
it changes direction to the right and is 
then conducted ina straight line toa 

*See map of the Panama Canal region pub- 
lished as a supplement to this number. 
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point about 2!4 miles from deep water in 
the bay. For about a mile this wide 
channel is inside the low shore line, form- 
ing anarrow but well-protected harbor. 
Near the apex of this second curve the 
bottom width is increased to Soo feet for 
a length of 800 feet to provide a turning 
basin. From the inner end of the har- 
bor the bottom width of the canal is 150 
feet and the level of the water is main- 
tained at sea level for a distance of about 
1414 miles to the Bohio locks. ‘This sea- 
level section is cut through low land or 
swamps until it reaches Gatun, 6 miles 
from the initial point, where the first 
highlandismet. In facta cross-section 
of the canal prism here is so high as to 
make it possible to construct the first 
locks—a contingency which is still an 
open question. 

At Bohio is located a double flight of 
locks, having a total lift varying from 82 
feet at the minimum level of the lake to 
go feet at the maximum, 41 to 45 toeach 
lock, the normal lift being 85 feet. 

ARTIFICIALLY CONSTRUCTED LAKE 
BOHIO 

While there is some question about 
the feasibility of locating locks at Gatun, 
the Commission was of the opinion that 
no location suitable for a dam existed in 
the Chagres River below Bohio, and, 
while this location is not without difh- 
culties, it has the great advantage that 
about 3 milessouthwest of the dam, near 
the head of the Rio Gigante, the tribu- 
tary of the Chagres, there exists an ex- 
cellent site for a spillway, by which the 
discharge from the lake can be keptaway 
from the dam and accessory works, even 
when extremely large, without incon- 
venience to the canal itself or to the 
country below the lake. The height of 
this spillway would regulate the height 
and area of the lake. After careful con- 
sideration of the requirements for flood 
control and for storage against deficiency 
in the dry season, and also of the effect 
upon the amount of excavation required 
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for the canal through the continental 
divide, the Commission decided to fix 
this height at 85 feet above mean tide, 
and to make the spillway a fixed weir 
2,000 feet long. ‘The area of the lake at 
this height is 38.5 square miles. 

Above the Bohio locks the canal en- 
ters the artificial lake formed by the dam 
and known as Lake Bohio. For the 
first 7 miles it will become a broad, deep 
body of water, affording room for an- 
chorage as well as navigation. The 
length of the channel in Lake Bohio is 
about 12'4 miles from the locks to the 
point where the canal] leaves the Chagres 
River or 13'4 miles to the point where 
it enters the cut through the mountain 
divide which separates the Atlantic and 
the Pacific slopes. 

Near the entrance to the summit cut 
at Obispo will be placed a pair of gates 
100 feet wide, so that if it should be 
necessary to draw off the water from 
the summit cut the level of Lake Bohio 
would not be affected by it. 

It should be noted that the Commis- 
sion’s plan to increase the height of Lake 
Bohio from 32 to 9c feet gives it the 
increased area by distributing the im- 
pounded waters over a large section 
which would not be covered by the lower 
level. The higher level also allows a 
great saving in the excavation of the 
canal prism in this section, and should 
it be used will probably reduce the total 
amount of cost for excavation. At all 
events, as it will not take much longer 
to raise the vessels the additional height 
in the locks, but will allow for a greater 
speed in the lake, the time of their pas- 
sage through the canal must be short- 
ened, 

The summit of ‘‘ Culebra Cut,’’ as it 
is called, is nearly 8 miles long from the 
Obispo gates to the Pedro Miguel locks. 
The highest point of the divide is about 
5 miles from the Obispo gates, where 
the canal axis is 286 teet below the 
natural surface of the ground. 

The Pedro Miguel locks, the begin- 
ning of the next section of the canal, 
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will be similar to the Bohio locks, the 
aggregate lift varying from 54 to 62 feet. 
The level of this section is therefore 
about 28 feet above the sea, and it ex- 
tends for a distance of 1.33 miles to the 
last lock, which is at Miraflores. 

The Miraflores lock has a lift varying 
from 18 feet at high tide to 38 feet at 
mean low tide. 

Fora little over 4 miles beyond the Mi- 
raflores lock the canal extends through 
a low, swampy country through which 
the Rio Grande flows. This brings the 
canal to a point known as La Boca, 
where the Panama Railroad Company 
has constructed a large and substantial 
wharf. A dredged channel 200 feet 
wide will extend from this point for 
about 4!4 miles to the 6-fathom line in 
Panama Bay. 

COLON HARBOR 


One of the most important questions 
in the canal problem, which heretofore 
has received practically no attention 
from any of the companies which have 
had to deal with the canal, is the con- 
struction of a harbor at its northern en- 
trance. A committee has recently re- 
ported to the Commission a solution for 
this problem which contemplates the 
construction of a breakwater at Colon at 
a cost of $6,500,000. Indeed, this de- 
cision has come none too soon, for already 
material for the construction of the canal 
is arriving at Colon, which must be the 
main depot for the reception of canal 
supplies, and the difficulties for trans- 
shipment are great. There is a small 
harbor which has been made by widen- 
ing the canal prism at Christobal Colon, 
but it is too small and too dangerous 
of approach for vessels of any size in 
stormy weather, and as I,imon Bay is 
at the present time an open roadstead, 
almost any weather may be considered 
stormy there. 

THE TERRIBLE NORTHERS AT COLON 


Naval officers who have had for the 
past half century to police the Isthmus of 
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-anama and protect its transit have had 
many disagreeable experiences while an- 
chored in the harbor of Colon or Aspin- 
wall, as it used to be known. One event 
in my own service there I can hardly re- 
call even at the present day without a 
shudder. It was in the winter of 1886 
when we reached this port with some 
of the Ga/ena’s machinery needing re- 
pairs. After coaling from a Norwegian 
barque, which was lashed alongside the 
ship with much difficulty, owing to the 
heavy sea, we began to take the ma- 
chinery apart. Realizing, however, that 
if caught by a ‘‘ norther,’’ which might 
come up at any time—without power to 
movethe shipoutof the harbor—disaster 
was likely to follow, I decided to pro- 
ceed to the little closed harbor of Porto 

3ello, which lay about 30 miles to the 
eastward of Colon, and there make the 
necessary repairs. At the end of two 
days, when about to return to Colon, 
word was received through the com- 
manding officer of a French corvette that 
during our absence a heavy norther had 
occurred at Colon, and that the French 
ship had escaped from the harbor almost 
by amiracle. Asthat vessel wasa much 
higher powered steamer than the Ga/ena, 

I cannot bear to think of what might 
have occurred had we remained in this 
treacherous harbor. Returning to Colon 
as soon as possible, the sight that met 
our gaze I shall never forget. Nineteen 
vessels had been totally destroyed by 
the terrific storm, and wreckage and 
dead bodies strewed the beach for miles 
around. The barque from which we 
had taken coal was driven ashore at 
Christobal Colon, near which we had 
been anchored, and there was not a ves- 
tige of her in sight. A similar fate 
would surely have been the Ga/ena’s had 
she remained in the harbor with her 
motive power inoperative. Over 50 lives 
were lost in this storm and the destruc- 
tion of property was enormous. No 
doubt this loss of property took a large 
share of the money which was unac 
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counted for belonging to the canal 
company.* 
THE PROBLEM OF SANITATION 


Few persons who have not visited the 
Isthmus can have any conception of the 
magnitude of this problem, and only 
those who witnessed the great waste of 
life and money from the want of proper 
sanitary measures during the closing 
months of the old Panama Canal Com- 
pany’s existence can form a proper 
estimate of the value of good sanitary 
conditions in this trying country. 

It should be remembered that practi- 
cally all of the labor used in the canal 
section must be imported. At first, 
under the influence of de Lesseps’ great 
name, large numbers flocked to the Isth- 
mus from Jamaica, which island is said 
to furnish a class of labor second to 
none for tropical work. Impetus was 
given tothis emigration of the islanders 
by the fact that the trade in sugar, which 
was then the staple article of production 
in Jamaica, was ruined by the bounty 
paid for the cultivation of this important 
commodity in our own southern states, 
and the great fruit business which now 
gives the islandconsiderable revenue was 
then initsinfancy. It was therefore not 
a difficult matter for the company to 
make contracts with the idlers to go the 
short distance to the Isthmus, where 
good prices for labor prevailed. But 
when, after a comparatively short time, 
a few decrepit negroes returned to their 
homes in an endeavor to eradicate from 
their systems the effects of diseases, with 
reports that the thousands who did not 
return had gone to their last resting 
places, a reaction set in and the Jamaica 
market became less available. Further 
the British government,seeing their beau- 
tiful island overrun by paupers who had 
returned from the Isthmus without the 
power of earning the food for their de- 
pleted bodies, finally put a stop to this 
emigration altogether. 


* See page 472. 
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SCOURING THE WORLD FOR 
LABORERS 

Then the coasts of Africa were scoured 
for able-bodied men, but even there after 
a short time the promises of remunera- 
tive prices for their services ceased to 
draw men to the canal zone. I have 
seen a ship come into the port of Colon 
from the coast of Africa, where it had 
been sent under a most liberal contract 
on which it was expected to bring 1,500 
or 2,000 men for the canal working 
parties, with only one or two hundred 
on board. It was estimated that their 
passage money cost the canal company 
in the neighborhood of $1,000 apiece, 
and yet one-half of them were invalided 
to the hospitals almost as soon as they 
landed. ‘Thus the enormous cost of the 
voyage was the principal result of such 
expeditions. 


PREVENTIVE SANITATION 


The climate was not so much the 
cause of this awful havoc among the 
laborers as the want of preventive sani- 
tary measures. My experience, which 
has covered portions of five or six years 
in Isthmian waters, leads me to ap- 
prove what has been reported by the 
U. S. minister to Panana as given in 
THE NATIONAL GkOGRAPHIC MAGA- 
ZINE Of October, 1g04. It will bear re- 
peating here. He says: 

‘* When the able sanitary corps, which 
has charge of bettering the health con- 
ditions in the Isthmus has carried out 
its plans for the improvement of the 
canal strip and the cities of Panama and 
Colon, there is no reason why the 
Isthmus should not be one of the health- 
lest places in the world. . . . There 
has been hardly a single instance of 
serious illness among the considerable 
number of voung men employed here 
in work connected with the canal, while 
the percentage of sickness among the 
larger group of laborers employed at 
Culebra is not greater than among those 
engaged in similar excavating work in 


the United States. Among the 400 ma- 
rines located half way across the Isth- 
mus, at Empire, there has not been a 
single death from local diseases, while 
the percentage of those in the hospital 
is not larger than would be found at the 
average post in the United States.’’ 


THE SANITARY PRECAUTIONS TAKEN 
BY THE U. S. NAVY 

As the sanitary condition of the Isth- 
mus is in the hands of army and navy 
officers, I want to make a statement 
concerning what I consider a reflection 
on these services made by a lecturer 
before this representative body only a 
few weeks ago. Lest we forget ! 

A distinguished medical gentleman 
who recently lectured here stated that 
neither in the curriculum of the U. S. 
Naval Academy nor at West Point was 
any attention paid to the subject of 
physiology or hygiene, which accounted 
in part for the great sacrifice of human 
life which took place among our forces 
during the Spanish-American war in 
1898. While the statistics he gave are 
based mainly on army records, he by 
inference made them apply to the navy 
as well. 

As far asthe U.S. Navy is concerned, 
his premises are wrong and _ his conclu- 
sionsare wrong. Inthe first place, there 
is a chair of physiology and hygiene at 
the Naval Academy (and one was later 
established at West Point), which is 
and has been occupied by distinguished 
medical officers of the navy, and the 
young men there undergoing instruction 
are givena very good general knowledge 
of physiology and hygiene—sufficient 
at all events to enable them as execu- 
tive officers of ships to understand at 
least the questions which arise in the 
practical parts of the profession. Each 
ship in our navy carries one or two and 
sometimes three medical officers, so the 
sanitation of our ships is well provided 
for. In fact, the success that has fol- 
lowed the navy’s efforts to stamp out 
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disease has been a source of pride. No 
brighter page in the history of sanitary 
science can be found than that which 
pertains to the medical records of the 
navy during the summer of 1898. To 
prove this let me quote from the report 
of the Surgeon General of the Navy 
dated October 1, 1899: 

‘In the returns from the squadron 
operating in Cuban waters are repre- 
sented 48 vessels, with an average com- 
plement of 11,599. As showing the 
effects of war service upon the crews of 
the various types of ships, the monitors 
gave an average rate per 1,000 of force 
sick daily during the war of 17.48 ; for 


1897, 10.87; battleships, 12.34, against 


/ 
I2.351N 1597; cruisers, 16.01, as against 
17.31 tor 1897; gunboats, 15.74, as 
against 20.14 for 1897.”’ 


oD 


THE HEALTH OF OUR SQUADRONS IN 
TIME OF PEACE AND WAR 


So that for this squadron, in spite of 
diseases especially incident to the tropics 
in midsummer, the daily average sick- 
ness for the whole force of nearly 12,000 
men was but 1.56 per cent. 

Thus it will be seen that, leaving out 
the monitors, the average sickness dur- 
ing the war of 1898 was less in reality 
than in the peace year 1897, when our 
squadrons summered at some of the 
health resorts along our Atlantic coast; 
but, even including the monitors, the 
general average of sickness .is less for 
the war period than that for the ‘‘try- 
ing times of peace.’’ Sailors have a 
trite saying that ‘‘ those who go down 
to the sea in ships see the wonders of 
the deep, but those who go in monitors 
see the infernal regions.’’ This record 
of comparative sickness for the monitors 
would seem to lend credence to this 
statement. 

A slightly better result than this was 
obtained from Admiral Dewey’s squad- 
ron in the Philippines during the same 
period. 

It may be remembered also that the 


Navy Department sent a battalion of 
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marines to Cuba during the war period, 
the average strength of which was 588. 
On June 1o a landing was made at 
Guantanamo, where the battalion was in 
camp for the remainder of the war and 
until some time after the main force 
of the army had left for home. The 
daily average of this force sick was but 
2.23 per cent. Remember, this was 
shore service, the same as 1n the army. 
The Surgeon General’s report continues: 
‘There were six deaths, all of which 
occurred in the engagements with the 
Spanish troops, 2o/ a single fatal case oc- 
curring from disease.’’ If there is any 
town in the United States with an equal 
number of inhabitants that had less 
sickness for the same period, I would 
like tosee the statistics. Let this state- 
ment be compared with Japanese records 
and the disparagement will not appear 
so great as that given by the learned 
doctor. 

With the sanitary corps on the Isth- 
mus in charge of such men as Col. Wil- 
liam C. Gorgas, U.S. A., chief sanitary 
officer, whose record as a destroyer of 
vellow-fever germs in Cuba recently 
has given him fame, assisted until re- 
cently by Medical Director John W. 
Ross, U.S. N., director of hospitals, and 
other officers of the army and navy, we 
need not fear the result of any com- 
parisons made under like conditions 
with any people on the globe. Dr Ross 
has been connected with various im- 
portant sanitary enterprises during his 
long and useful career in the navy. As 
long ago as 1878-1879 he made an en- 
viable record as a volunteer in the vel- 
low-fever epidemic of east Florida, for 
which he was promoted by special act 
of Congress 1n 1888. 

PURCHASE A GREAT 
BARGAIN 


That the government of the United 
States hassecured a great bargain in the 
purchase of the assets of the Panama 
Canal Company is beyond question. 
When de Lesseps undertook the man- 
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agement of the great enterprise which 
should cut the western continent in two 
he laid great stress on the fact that prob- 
lems that seemed insolvable at the time 
would become simplified by the growth 
of engineering knowledge developed in 
the course of the construction work. 
No engineering scheme has ever been so 
exhaustively studied as that for building 
the canal. Immense sums of money 
have been spent to study the don’ /s of the 
problem and still larger amounts have 
gone to eliminate the m/s//s of the per- 
sonnel who should control its destiny. 
No value can be set on this accumulation 
of knowledge which the Commission can 
use as a powerful weapon in weaving 
together the new plans which are to 
bring our work to a successful issue. 
3ut aside from these ‘‘ consequential 
damages,’’ as they might be called, and 
which would have cut a large figure in 
the beginning of operations in any new 
field, the visible assets turned over to the 
United States are well worth the price 
paid for them. The popular mind is 
rather apt to estimate the property de- 
livered to us by the French company as 
consisting of but little more than the 
partially dug canal and the Panama 
Railroad, but astudy of the schedule of 
equipment will show scores of machine 
shops, some 2,500 houses built of wood, 
stone, and metal, for all conceivable 
purposes, and which will accommodate 
from 15,000 to 20,000 people;: hospitals, 
extensive in numbers and in size, which 
represent an investment of a vast sum of 
money. These buildings not only ac- 
count for a good slice of the purchase 
price, but as they would all have to be 
built before work can be systematically 
carried on, the government is saved the 
expense of these preliminaries. The 
labor question, always a serious one, 
here becomes vital. The loss by sick- 
ness alone, before the people who are 
required to work on the canal could be 
comfortably housed, would greatly aug- 
ment the total cost of construction. 


This expense account would be a large 
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factor in any original operations, say at 
Nicaragua. 

One of the greatest benefits that has 
accrued to us and on which no money 
value can be placed is our power to abso- 
lutely control the ro-mile strip bounding 
the limits of the canal zone. No one 
who has not had to deal with the deli- 
cate questions which constantly arise on 
the Isthmus with reference to our gov- 
ernment’s guarantee to keep open the 
transit and to safeguard the sovereignty 
of the country through which it passes 
can realize the difficulties and expense 
which this sacred obligation has en- 
tailed. 

A SEA-LEVEL CANAL 


The first definite engineering plans 
for the construction of the Panama 
Canal have just been submitted to the 
Isthmian Canal Commission under date 
of February 14 last by the engineer- 
ing committee of that body, consist- 
ing of Commissioners Burr, Parsons, 
and Davis. The principal recommenda- 
tions are summed up in this resolution: 

‘Resolved, That this committee ap- 
prove and recommend, for adoption by 
the Commission, a plan for a sea-level 
canal, with a bottom width of 150 feet 
and a minimum depth of water of 35 
feet, and with twin tidal locks at Mira- 
flores, whose usable dimensions shall 
be 1,000 feet long and 100 feet wide, at 
a total estimated cost of $230,500,000. 
Such estimate includes an allowance for 
administration, engineering, sanitation, 
and contingencies amounting to $38,- 
450,000, but without allowance for in- 
terest during construction, expense of 
zone government and collateral costs, 
and water supply, sewers, or paving of 
Panama or Colon, which last items are 
to be repaid by the inhabitants of those 
cities.’’ 

The committee estimates that a sea- 
level canal can be completed within 
from ten to twelve years from the pres- 
ent time. 

The committee decided that under no 
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circumstances should the surface of the 
canal be more than 60 feet above the 
sea, and estimates that at this level the 
cost would be $178,013,406. A 30-foot 
level is estimated to cost $194,213,406. 

It is recommended that the Chagres 
River be controlled by adam at Gamboa, 
built to a crest height of 200 feet, and 
the waters of the lake thus created dis- 
posed of through tunnels. The work 
on the foundation of the dam will re- 
quire from one to one and a half years, 
and the committee reports should begin 
at once. The dam at this place, it is 
stated, involves no formidable obstacles, 
which is not the case at the Bohio loca- 
tion. 

The construction of adam at Gamboa 
in this connection would also control the 
Chagres River, except that it would be 
necessary to provide a safety spillway 
by the construction of a tunnel some 
eight miles in length through the divide, 
discharging the surplus waters of the 
Chagres into the headwaters of the Juan 
Diaz, or the alternative plan of construct- 
ing a tunnel four miles long through 
the divide separating the Chagres Basin 
from the headwaters of the Gatuncillo, 
a stream which enters into the Chagres 
Valley at Gatun. Should this latter 
course be adopted, it would be necessary 
to construct an auxiliary channel for 
the Chagres from Gatun to the sea in 
order to divert its flood waters into the 
bay eastward of Colon. 

The dam would also provide the water 
supply for the entire line of the canal, 
including the cities of Panama and 
Colon. It would also provide a plant 
for the generation of electric power 
sufficient to furnish ample power for 
the operation of the Panama Railroad 
and for the operation of any machinery 
that might be used in the construction 
of the canal. It would require two 
vears toconstruct this dam, and, roughly 
estimated, its cost, including spillways, 
would be between $15,000,000 and $16, - 
000,000, not including the power plant. 

Actual work in the Culebra Cut has 


demonstrated that the entire excava- 
tion can be done at a saving of $15,- 
000,000 over former estimates, and is 
given as a justification for the recom- 
mendation for a sea-level canal. 

Immediate work is recommended at 
Colon in constructing a safe harbor. To 
this end, an outer breakwater is sug- 
gested, as well as the construction of 
an inner harbor at the entrance to the 
canal. It is recommended that bids be 
invited for this work. 

Other minor features of canal con- 
struction recommended include com- 
pleting the Gatuncillo diversion chan- 
nel, begun by the old canal company to 
divert from the canal the Gatuncillo 
and Mindi rivers and other smallet1 
streams. Inconnection with this, three 
small dams must be built—two across 
the Chagres River near Mindi and one 
across the Boca Mindi. Allof this work 
is independent of the decision as to a 
level for the canal, and its immediate 
execution is recommended, Other sub- 
sidiary features depend on the level 
determined on and are not discussed. 

The committee makes these observa- 
tions in summing up: 

‘The practicability of certainly and 
satisfactorily control!ing the floods of 
the Chagres by so: simple and econom- 
ical a method as the Gamboa Lake and 
its outflow channels, and the reduced 
cost of excavation as actually demon- 
strated by the work of the Commission 
in the Culebra Cut, makes the construc- 
tion of a sea-level canal at a reasonable 
cost far more available than has hereto- 
fore appeared possible. These recent 
developments in the conditions attend- 
ing the construction of the canal are so 
important as to be almost controlling in 
character. The remaining element is 
that of the time required to make the 
great summit excavation. 

“Tt 18:to be carefully observed that 
the results thus far obtained in the 
Culebra Cut have been reached under 
disadvantageous conditions of both or- 
ganization of plant and force. The 
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railroad tracks serving the excavators 
are yet fragmentary and_ tentatively 
placed to serve the purposes of investi- 
gation. In both respects the disposi- 
tion of plant is far more unfavorable, 
both to economy and celerity of oper- 
ations, than will be the case when a 
complete track system has been ar- 
ranged and laid down to serve a large 
number of steam shovels operated by an 
experienced force. 

‘‘In the face of these disadvanta- 
geous conditions the cost of excavation 
has been reduced far lower than was 
anticipated, and it has been demon- 
strated that each steam shovel may be 
counted upon to yield an average record 
of at least 1,000 cubic yards per work- 
ing day. The chief engineer estimates 
that with roo steam shovels installed, 
with a complete system of tracks serv- 
ing them, a yearly record of 30,000,000 
cubic yards of excavation may be 
reached without requiring a greater 
output per shovel or greater speed in 
working than has already been attained. 
The rate of working could probably be 
reached within two years from the pres- 
ent time. 

‘‘ With the rate of progress which 
now appears reasonable to anticipate, 
this committee believes that a sea-level 
canal, with a tidal lock 1,000 feet long 
and 100 feet usable width at Miraflores, 
can be completed within ten to twelve 
vears from this time, the bottom width 
of the canal being 150 feet and the mini- 
mum depth of water 35 feet. 

‘These considerations have induced 
this committee to express to the Com- 
mission its unanimous judgment that 
with the contemplated system of work- 
ing and with the rate of development 
which appears to be justified by the 
work now being performed at Culebra, 
sea-level canal, free from the restric- 


a 
tion of locks, should be adopted. ‘This 
committee believes that such a canal, 
with terminal harbors, can be con- 
structed for a sum not exceeding 


S220, 500,000. 
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THE ADVANTAGES OF A SEA-LEVEL 
CANAL 

‘The advantages of a sea-level canal 
across the Isthmus are most obvious. 
It would be a waterway with no re- 
striction to navigation, and which could 
easily be enlarged by widening or deep- 
ening at any time in the future to ac- 
commodate an increased traffic without 
any inconvenience to the shipping using 
it, Whereas a lock canal is in reality a 
permanent restriction to the volume of 
traffic and size of ships that useit. Al- 
though it is possible to design and con- 
struct locks adapted to the future trans- 
formation to a sea-level canal, that 
transformation cannot be made without 
serious inconvenience to navigation and 
at a cost so great as to be excessive. 

‘“The additional cost of a sea-level 
canal over that of a canal with locks, 
with a summit level of 60 feet above 
mean tide, is $52,462,000, or $79,742,000 
more than the estimated cost of the 
lock canal, with a summit level 85 feet 
above mean tide, proposed by the former 
Isthmian Canal Commission, after al- 
lowing $6,500,000 for the Colon break- 
water and direct entrance not previously 
estimated. This committee considered 
this additicnal expenditure fully justi- 
fied by the advantages secured.’’ 

From this latest report from the canal 
zone it would seem that there is a pos- 
sibility of the Commission going back to 
the first plan of the old Panama Canal 
Company, and this seems to me, and 
indeed it has always seemed to me, to 
be a most desirable outcome of the vast 
amount of work, thought, and intelli- 
gence that has been given the matter. 
The sea-level canal will surely cost 
more than if it be constructed on the 
lock system, but it is more than prob- 
able that enough will be saved for main- 
tenance during, savy, a fifty-years’ serv- 
ice of the canal to pay for the increased 
cost, and the saving to the 10,000,000 
tons of shipping which it 1s expected 
will use this great highway of commerce 
in demurrage will more than compen- 
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PROGRESS OF THE PANAMA CANAL 


sate the people of the United States for 
the outlay. 

As was expected when de Lesseps 
began his work, wonderful strides have 
been made in the science of engineering 
during the last quarter of a century. 
We can never say that the ideal has 
been accomplished, but we may state 
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that the science of engineering has 
reached such a state within the past 
few years that with the intelligent man- 
agement which is now being given to 
the canal problem a new standard in 
engineering will be set for the peoples 
of the whole world by American pluck, 
perseverance, and skill. 


PROGRESS ON THE PANAMA CANAL 


HE map of the region of the 
Panama Canal, which is pub- 
lished as a supplement to this 
number,* shows the plan submitted to 
Congress by the Isthmian Canal Com- 
mission of 1899-1901. It is the only 
plan on which the Canal Commission 
has as yet any authority to spend 
money, and is described by Admiral 
Chester in his address to the National 


* Through the courtesy of Hon. Theodore P. 
Shonts, President Isthmian Canal Commiis- 
sion. 


Geographic Society, published in this 
number, pages 455-456. The plan will 
undoubtedly be very largely modified in 
the near future, but the map will, we 
hope, serve asa guide to the members 
of the National Geographic Society in 
the discussion and changes of the com- 
ing months. The most striking feature 
of the plan here presented is the great 
lake (shown in light green on the map). 
The lake covers an area of nearly 40 
square miles, and would be artificially 
formed by the construction of the giant 
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dam at Bohio; but the trouble with this 
project is that it entrusts too much to 
the Bohio dam. If the dam gave way, 
10 miles of the waterway would disap- 
pear and the canal would be put out of 
business for years. 

The investigations of the American 
engineers during the past two years have 
brought to light a number of new and 
important facts which promise to sim- 
plify the two principal engineering prob- 
lems connected with the canal: (1) The 
control of the torrential floods from the 
River Chagres and (2) the Culebra Cut. 
These results are described by Admiral 
Chester on pages 462-463. The discov- 
ery that it will be necessary to go down 
170 feet below sea level instead of 128 
feet in order to reach bed rock at Bohio 
makes the plan of the dam at Bohio al- 
most impracticable. Our American en- 
gineers have, however, found a better 
site for a dam at Gamboa, and it is now 
proposed to construct the dam to control 
the Chagres floods at this point. The 
lake thus created would cover about 10 
square miles and would be entirely out 
of the canal. 

The building of the dam at Gamboa 
will not only furnish complete and ef- 
fective means of control for the Chagres 
floods, but it has the further advantage 
of being entirely accessible by the Pan- 
ama Railroad for the transportation of 
men and materials. The plan of the 
dam will probably require a: masonry 
core, with a great mass of earth and 
rock fill on either side of it, from the 
waste excavation of the summit cut. 

The conditions attending the con- 
struction of this dam are in no way un- 
precedented. The depth of bed rock 
below water surface is only about one- 
third that at Bohio and no greater than 
has already been reached by the use of 
heavy timber sheet piling for founding 
masonry structures in the United States. 

The proposed height of this dam from 
its foundation to its top is far less than 
found in a number of masonry dams al- 
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ready built, and the making of the earth 
embankments on the two sides of the 
masonry core is simply wasting the ma- 
terial from the summit cut. The con- 
struction of the Gamboa dam, therefore, 
involves no formidable obstacles not 
heretofore successfully encountered in 
engineering practice. 

Experiments made with American 
steam shovels show that the Culebra 
Cut can be made in about one-half the 
time and at about two-thirds the ex- 
pense formerly estimated. The length 
of time originally believed necessary to 
cut Culebra Hill down to sea-level was 
the reason that the First Isthmian Canal 
Company recommended a canal with 
locks. In view of the diminished ex- 
pense and the great reduction in the 
estimate of time required for Culebra 
Cut, general sentiment seems to be that 
we should construct a sea-level canal and 
nothing else. But no plan has as yet 
been definitely adopted. 


WHAT PLAN WILL BE ULTIMATELY 
ADOPTED IS UNDECIDED 

‘‘T haven’t as yet the slightest idea 
what plan the advisory board will recom- 
mend for the Panama Canal, and I am 
certain that not a member of the board 
has.’’ These were the parting words 
of a prominent member of the Inter- 
national Consulting Board of Engineers 
on the Panama Canal as he stepped on 
board the steamer which carried the con- 
sulting engineers to Panama in Septem- 
ber, 1905. ‘The board had been in ses- 
sion for several weeks in Washington. 
It had listened to the various plans sub- 
mitted by Messrs Bunau-Varilla, Bates, 
and others, and had digested the results 
of the past two years’ surveys and inves- 
tigations on the Isthmus by the Walker 
and Shonts Commissions. But no vote 
had been taken, nor is any definite de- 
cision to be sought until the board has 
been carefully over the ground together. 
Not a single member of the board is new 
at the Panama problem ; every engineer 
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has, in some capacity, been associated 
with it from 5 to 25 years and knows 
the tremendous difficulties to be over- 
come. ‘Their decision will be submitted 
to the Isthmian Canal Commission which 
may accept it or not as they deem best. 
The Isthmian Canal Commission recom- 
mend to Congress, which alone has the 
power to determine the plan. 


MR BUNAU-VARILLA’S SCHEME 


Next to the sea-level canal, the most 
interesting project is that proposed by 
Mr Bunau-Varilla. Mr Varilla asserts 
that it will take the United States many 
vears to construct a sea-level canal, 
owing to the great difficulty we shall 
have in securing sufficient laborers. He 
advocates a plan of his own invention, 
which he says can be completed in four 
and one-half years. The canal would 
be large enough to handle double the 
amount of traffic which statisticians 
have calculated will use the canal dur- 
ing the next generation, and can grad- 
ually be converted into a sea-level canal 
Without interruption of traffic. Mr 
3unau-Varilla’s preliminary canal isnot 
unlike that recommended by the first 
Isthmian Commission, and shown on 
our supplement. The most interesting 
feature of the scheme is a dam at Bohio, 
built entirely of mud and without any 
artificial core, and of nearly twenty-five 
times the width of the dam proposed by 
the Isthmian Commission. The dam 
would be formed of sandy clay, which 
is to be sucked up by dredges from the 
Chagres Valley,and then forced through 
pipes and deposited in the required po- 
sition and allowed gradually to harden. 
The mud, Mr Varillasays, would harden 
in the manner of cement, and in this 
way the dam could be constructed at 
very small expense. 

The amount of water that would filter 
through the ground below the dam 
would be insignificant. "The dam would 
form a lake, similar in position to the 
lake shown on the map and extending 
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to the vicinity of Gamboa. At Gamboa 
another dam built of concrete and steel 
and strengthened by embankments of 
earth would form a second lake outside 
the canal line. Mr Bunau-Varilla pro- 
poses two locks at Bohio, ascending to 
Lake Bohio, and two more locks near 
Obispo for the ascent to the summit level, 
which extends from Obispo through 
Culebra Cut. As the summit level 
is 130 feet above the sea, the amount 
of excavation in the Culebra Hill is 
comparatively small. There are four 
locks on the Pacific end, making eight 
in all for the canal. 


A CONVERTIBLE CANAL 


This serviceable lock canal, which is 
to be put into commission four and one- 
half years from the day of commence- 
ment, Mr Bunau-Varilla proposes to 
lower to sea level entirely by dredging. 
Lake Gamboa is to furnish the electric 
power to drive the dredges, while into 
it is to be dumped all the excavated 
rock and mud. The flow of excavated 
rock and ground into Lake Gamboa will 
go on, says the designer, at the rate of 
4,000 cubic yards an hour, or 90,000 
cubic yards a day, with a very ample 
margin of safety for accidents. MLake 
Gamboa, owing to its enormous dimen- 
sions, may absorb many times the total 
cube to be excavated from the canal. 


A LABOR-SAVING DEVICE 


The following paragraphs are quoted 
from Mr Bunau-Varilla : 

‘‘Tn all countries of the world dredg- 
ing is incomparably superior to dry 
excavation when the ground necessi- 
tates no mining. On the Isthmus of 
Panama this advantage is transformed 
into an enormous superiority. If there 
is an instrument of work which coun- 
terbalances as much as it is physically 
possible all the evil influences of the 
Isthmus, it is the dredge. It counter- 
balances them because, first, it is the 
only excavating instrument where the 
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white man can work without expense 
of physical energy, where he can work 
seated, so to speak, protected from the 
sun, protected from the rain; second, 
because it is the only instrument where 
the colored man remains under imme- 
diate supervision, where he is attached 
to tasks always the same and under the 
eye of the overseer ; third, because it is 
the instrument least liable to suffer from 
an error or anaccident. If alittle slide 
comes it withdraws and is not buried, 
as an excavator or asteam shovel. If 
the attack of the ground is too hard, it 
simply stops instead of risking to lose 
its equilibrium ; it does not derail,’’ &c. 
DREDGING WAS PREFERRED TO OPEN 
AIR ROCK EXCAVATION DURING THE 
OLD PANAMA COMPANY WORK, WITH 
MUCH LESS POWERFUL DREDGES 
THAN ARE NOW USED 
‘‘Anybody who has worked on the 
Isthmps with the two systems cannot 
but be struck with the enormous supe- 
riority of thedredge. Itisso apparent, 
so obvious, that I did not hesitate at 
Culebra, as soon as the conditions be- 
came compatible with a dredging plant, 
to endeavor to substitute the work of 
the dredge to that of dry digging, and 
this in a hard clay that necessitated the 
employment of explosives for the work 
of excavating machines. 
‘‘Unfortunately, the plant was just 
in action when the collapse of the old 
company came; but however small has 
been its period of activity, perhaps a 
couple of months, the result completely 
confirmed my expectations and filled my 
hopes. Unfortunately for the canal, 
the inevitable and blind reaction which 
followed such a disaster as that of the 
Panama enterprise put into suspicion 
the clearest results obtained. I con- 


sider that it has been, among others, one 
of the most fatal mistakes of the New 
Panama Canal Company not to continue 
in the same line of effort. 

‘‘ Whatthey have done in the Culebra 
Cut would have been infinitely cheaper 
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and quicker done if they had followed 
my last plansand not simply continued 
dry excavations, which I had put in 
action for a much longer period than 
the wet process. 

‘‘Since that time no more dredging 
has been done on the Isthmus, and there- 
fore the truth has not been able to be 
again found and recognized. 

‘‘Tt can be stated with certainty from 
practical experience, such as the records 
of the Suez Canal may show, that under 
the very propitious conditions in which 
the excavation will be made on the 
Isthmus, without currents or without 
variation of water level, it can be made 
at acost less than $1 per cubic yard, 
including repairs and depreciation of 
machinery. It can be equally stated 
from the same Suez Canal records that 
their rock may beextracted anddumped, 
including repairs and amortization of 
machinery, at a cost not reaching 75 
cents a cubic yard. As for the hard 
clay, even with the light blasting it re- 
quires, the price ought to be kept be- 
low 30 cents a cubic yard with ordi- 
nary dredging and much reduced with 
electrical appliances, even including 12 
cents for the amortization of the locks 
ascending to Lake Gamboa. The ex- 
cavation of hard clay may be brought 
still lower with the new dredging ap- 
paratus resulting from the combination 
of cutters and suction pumps, but this 
is an eventuality of the future, and, 
though already resting on large experi- 
ments in Canada, it is not sufficiently 
proved adaptable to the isthmian ground 
to base reasonable and conservative esti- 
mates on, such as I give today. 

‘*T have prepared the way for the em- 
ployment of electricity in the working 
of the dredges, and I had built in Hol- 
land by Smulders an electric-driven 
dredge in 1895, according to special 
plans which I drew, and which was, so 
far as I know, the first electric dredge 
ever employed in public works. The 
results I obtained on the River Elsa, im 
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Spain, have been eminently satisfactory, 
and convinced me that thereby the 
dredge could acquire new qualities, 
reducing the expenses and the risk of 
accidents by unforeseen obstacles met 
under water.’’ 


ASTONISHING DECREASE OF THE 
PRICE OF EXCAVATION AND OF 
TRANSPORTATION 


‘*Such a distribution of power under 
electrical form will practically leave on 
board the dredge but an insignificant 
number of men, and one may readily 
understand the extraordinary economy 
of such a system of excavation, produc- 
ing 6,500 cubic yards in twenty-four 
hours with three shifts of 15 men, say 
with 45 men a day, even admitting the 
average abnormal price of $3 per man. 
The price of excavation proper will be 
reduced to $135 for 6,500 cubic yards, 
or about two cents acubic yard, for the 
labor. This will be associated with a 
very reduced amount of expense for the 
repair of machinery, owing to the em- 
ployment of electricity, and with no ex- 
pense to speak of for the generation of 
power, which will be given by the fall 
of Gamboa Lake. 

‘The transportation would also be 
realized at a cost of perhaps one cent a 
cubic yard. 

‘““The scows would have electric- 
driven screws and would take their 
power from a trolley line along the 
summit level and on the lake. One 
line would be for scows going to the 
dump and the other for scows return- 
ing. Assistance of tugs would only be 
required near the dredges, near the 
locks, and near the dumping places. 

‘‘T firmly believe that such a plant 
would reduce the price of excavation to 
a level difficult to believe. 

‘‘ From every point of view, one must 
consider that the substitution of wet for 
dry excavation, if so understood, will 
create a veritable revolution in the prices 
and in the output of the work, owing 


to the great economy, efficiency, sim- 
plicity, and limitation of labot thus 
realized.’’ 

Mr Bunau-Varilla proposes that the 
sea-level canal when completed shall be 
600 feet wide at the surface and 500 feet 
wide at the bottom and have a minimum 
depth of 45 feet at low tide. This 
would mean a canal three times wider 
and 10 feet deeper than the sea-level 
canal described on pages 462-464. He 
makes the further astounding claim that 
this immense sea-level canal by the pro- 
cess of dredging can be built in the same 
time required for the small sea-level 
canal (twenty-five years) if the latter is 
excavated by the dry process, and that 
the former will cost $300,000,000 as 
against $230,000,000 for the latter. 


THE LABOR PROBLEM 


The Isthmian Commission have now 
from 11,000 to 12,000 men at work, and 
of these 1,500 are Americans; 2,000 
of the men are employed by the sani- 
tary department, while the others are 
engaged in constructing sewerage and 
water systems, in building and repair- 
ing houses, in constructing tracks fo 
cars, and in getting everything ready 
for active digging of the canal. From 
500 to 1,000 men are landing at the 
Isthmus each month seeking employ- 
ment. They come fromthe West Indies 
principally, and a good number from 
Colombia. 

Of the labor problem, Secretary of 
War Taft says in a recent report : 

‘“The French Panama Company did 
much of its work with Jamaica negroes, 
and a large part of the 3,000 employés 
now engaged by the Commission is com- 
posed of Jamaicans; but it will not be 
easy to secure all the Jamaican laborers 
that will be needed. The governor of 
Jamaica, Sir Alexander Swettenham, 
whom I visited at Kingston, was un- 
willing to consent to our taking 10,000 
laborers from the island unless we de- 
posited five pounds sterling ($25) per 
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laborer with the island government to 
meet the burden which his leaving the 
island would probably throw on his par- 
ish under the poor law of the island for 
the support of those dependent on him. 
He also insisted that we should agree 
to pay the expenses of the return of each 
laborer, whether he was satisfactory or 
not and whether he abandoned the work 
in violation of his contract or not. It 
is probable, however, that Jamaica la- 
borers will come voluntarily in consid- 
erable numbers to the Isthmus, because 
there are two direct lines between King- 
ston and Colon, the fare is only $5 a 
person, and the wages paid in the canal 
zone are double those paid in Jamaica. 
Indeed, the governor informed me that 
about 6,000 Jamaicans were leaving the 
island annually to work in Panama and 
Central America. It is hoped that satis- 
factory labor may be obtained in Porto 
Rico.”’ 

The labor problem will probably be 
harder to solve than any of the engi- 
neering difficulties. 


THE STORMS AT COLON 


In view of Admiral Chester’s account 
of the destruction in Colon harbor 
caused by the terrible northers (p. 457), 
the following experience of the Isthmian 
Commission in January, 1605, is inter- 
esting: 

The norther began blowing soon after 
noon of January 26 with such force that 
three steamships in the harbor of Colon 
at that time were compelled to seek 


safety by putting to sea and remaining 


away for three days. The U.S. Ship 
Dixie was preparing to leave at about 
that time and was obliged to hasten her 
departure to escape the danger of the 
storm. Nota vessel of any description 
remained in the harbor except two 
schooners in the slips adjacent to the 
Panama Railroad station, which were 
tied by a number of cables at a sufficient 
distance from their piers to prevent dam- 
age from excessive pitching and rolling. 





They could not get away, and were com- 
pelled to ride out in the gale in grave 
danger to themselves and to the neigh- 
boring piers. 

At the time of the committee’s visit 
storm waves of great magnitude and 
force were rolling directly into the har- 
bor, breaking over the entire water front 
of that part of Colon known as Aspin- 
wall and blocking the marginal streets 
with deluges of water and great quanti- 
ties of coral rock and other débris. The 
same effects were produced on Christobal 
Point, seriously injuring a number of 
houses and rendering them uninhabita- 
ble, as well as putting out of use the 
marginal street. The magnitude and 
violence of the wave action along the 
entire water front of Colon not only 
drove to sea every vessel that could get 
away, but it also endangered the piers 
or wharves, some of which have been 
heretofore seriously damaged in similar 
storms. Further than this, great incon- 
venience and some loss was caused, not 
only to the shipping interests affected, 
but also to the canal work in interrupt- 
ing the discharge of cargo urgently 
needed and in other ways injuring 
isthmian transportation. 

These storms oaur on the average but 
once or twice a vear, and during some 
vears they do not occur at all, For proba- 
bly not less than three hundred and 
sixty days in the year the harbor of 
Colon is free from any objection of this 
kind. If the construction of the canal 
were a purely commercial enterprise, 
the protection of an outer terminal 
harbor open to storms at rare intervals, 
as in this instance, would not be justi- 
fied. This project, however, is a great 
public work by the United States Goy- 
ernment, in which no feature contribut- 
ing effectively to either safety or effi- 
ciency should be omitted. 

Plans and specifications are being pre- 
pared for a breakwater extending across 
the mouth of Limon Bay approximately 
on the line drawn from the light on 
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Toro Point to the Colon light. This 
breakwater will probably be designed 
in two parts, each about 4,000 feet long, 
with an .opening between them 700 
to 800 feet wide for the entrance of 
ships. 

REMOVING SOURCES OF INFECTION 


One of the most interesting features 
of the work has been the blood exam- 
inations to determine the malarial index 
of infection of the native population. 

About 80 per cent of the natives, says 
Colonel Gorgas, at the present time 
have the malarial parasite in their blood. 
Four times out of five when a female 
Anopheles bites one of the natives she 
becomes infected, and when she, in 
turn, bites one of our nearby laborers 
he becomes infected. It is thus evident 
that our force will rapidly be used up, 
just as was the French, unless our sani- 
tary measures prevent it. There are 
two means of protection—quinine, which 
is harmless to man and fatal to the ma- 
larial parasite, and the destruction of 
the mosquito. 

The following description of the clean- 
ing of the town of Culebra is an in- 
stance of what is being done by our 
American sanitary corps throughout the 
canal zone : 

The brush in the vicinity of the town 
has been removed and the streets, which 
are badly paved, are being kept clean. 
All manner of water containers were 
found buried under the brush, removed, 
and by removing the same the breeding 
places of the s/egomyia were destroyed. 
The mosquito-proof water barrels have 
been regularly inspected and are in good 
condition. As a relatively large non- 
immune population live at Culebra, 
every effort is being made to stop the 
breeding of stegomyia in the vicinity. 
The garbage from each house is regu- 
larly removed, as well as the nightsoil 
from the pail closets that now exist. 
The surface drains are being kept in 
shape, and no mosquito larvee are visi- 
ble therein. All hogs have been re- 
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moved from the town and all horses 
and cows are kept tied to stakes to pre- 
vent the ruination of the existing svys- 
tem of drainage. 
THE MOSOUITO CAMPAIGN IN PANAMA 
CIty 

Colonel W. C. Gorgas, Chiet Sanitary 
Officer of the Isthmus, in his official re- 
port for July, 1905, describes the cease- 
less fight waged by his corps against 


mosquitoes : 

‘‘The Administration Building in 
the city of Panama has been kept 
‘stegomyia proof’ during July. No 


eggs of sfegomyia or other mosquitoes 
were found during the month, although 
all containers in this building, which is 
quite large, have been carefully and con- 
tinuously scrutinized daily. This build- 
ing is being fumigated every two weeks. 
After the two fumigations in July the 
floors were carefully swept and no mos- 
quitoes were found, although the fumi- 
gations were strong enough to kill the 
flies which had entered the building. 
It takes a longer and strongerfumigation 
to kill flies than to destroy mosquitoes. 
There are about 4oo employés, mostly 
non-immune Americans, in this build- 
ing, who are specially anxious not to 
contract yellow fever, and it is reported 
by them that no mosquitoes are present. 
The building is undoubtedly a safe place 
at present for non-immunes. 

‘There is quite a noticeable decrease 
in the number of s/egomyia present in 
Santa Ana Park since the same was 
trimmed out by this department in June. 
No cases of yellow fever or suspects 
were found in this vicinity during July, 
although it seemed to be a focus in pre- 
vious months. 

‘« The house-to-house inspection force 
has been increased, and some sections 
of the town are inspected every four 
days, and all houses and yards are in- 
spected at least every six days. 


‘‘ Whenever the inspector tinds a 
water deposit containing mosquito 
larvz the same isemptied out. Every 
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room of each house is carefully in- 
spected for mosquito larve in water- 
containers placed therein. The work 
of the inspectors is also sufficiently 
checked, so that we know that the work 
is being properly and thoroughly done. 

‘* During July, 1905, 5,189 house and 
yard inspections were made, and the 
mosquito larvae (mostly in the early 
stages of development) were found in 
579 of the houses inspected. By means 
of this continuous inspection at short 
intervals the mosquito larve are de- 
stroyed before they reach the pupal 
stage. 

‘The streets all over the city are 
being constantly torn up for the installa- 
tion of the water and sewer systems. 
The rainy season is at hand, and so we 
have a collection of pools and water 
holes all over the city. <A brigade of 
oilers is at work and these water sur- 
faces are being kept covered with oil. 
The house-to-house inspection, com- 
bined with the work of the oil brigade, 
is giving good results.’’ 

SPLENDID RESULTS OF VIGILANCE 


A comparison between the conditions 
that obtained during the first year of 
canal work under French administration 
and present conditions shows how suc- 
cessfully the United States is solving the 
question of sanitation. In 1881 the 
French reported an average force of 1928 
men on the Isthmus, with a death rate 
of 66.8 per thousand, while in the Ancon 
hospital alone the deaths from yellow 
fever reached the proportion of 23.7 per 
thousand. In reassuring contrast to that 
record, the death rate on the canal zone 
among the 10,000 employés May, June, 
July (1905), was but 2.6 per thousand. 
This would make an annual mortality 
of about 10 per thousand. Of 12,000 


men at work during August, 301 were 
constantly sick, or less than 25 per thou- 
sand. 

The number of cases of fever, most of 
which recovered, 


decreased from 72 in 
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June to 28 in July, due to the scientific 
efforts of the sanitary officers in screen- 
ing, cleaning, draining, and taking all 
the other precautions that our Cuban 
victory over the fever has taught us to 
employ. It should be kept in mind that 
since De Lesseps’ time science has solved 
the problem of checking yellow fever. 
The United States, therefore, has over- 
come what seemed to be to the French 
an unsurmountable obstacle. 


PURE-WATER SYSTEM INAUGURATED 


The marked decrease in the number 
of cases in what may be considered one 
of the worst months of the year is also 
due, in part, to the new water supply 
for the city of Panama that was first 
turned into the mainson July 4. With 
half pressure on a 6-inch main, 12 
streams of water were thrown higher 
than the Administration Building, and 
this pure water is now turned in on 
several mains through the center of the 
city. Faucets have been attached to the 
hydrants and the people are now pro- 
vided with free water. The advantages 
of this improvement can only be ap- 
preciated by those who are acquainted 
with the conditions that formerly ob- 
tained and can scarcely be overestimated. 
There was a celebration on the Fourth, 
and of course a game of baseball. The 
water supply for Colon and the sewer- 
age systems of Panama City and Colon 
are rapidly nearing completion. 


ARRANGEMENTS FOR THE COMFORT 
OF THE EMPLOYES 


Another important change that will 
add to the health of the Isthmus is now 
well under way, and that is the establish- 
ment of comfortable quarters along the 
entire line of the canal, and by the end 
of the present month every non-immune 
employé can be comfortably lodged out- 
side of Panama and Colon, which appear 
to be the only two foci of the diminish- 
ing fever on the Isthmus. 

Plans are also under consideration 
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looking into the establishment of a re- 
frigerating system, so that meat, vege- 
tables, eggs, butter, poultry, and other 
foodstuffs can be brought from cold 
storage in the United States, transported 
in cold storage by vessels to the Isth- 
mus, and then distributed by refrigerat- 
ing cars to the ice-boxes of the hotels 
and boarding-houses along the line of 
the canal. With the installation of this 
service the personnel of the canal will 
be properly housed, will have pure 
water, will be well fed, and the question 
of proper sanitation will be solved. 

The most efficient scientists and engi- 
neers are thoroughly convinced that 
eventually the Isthmus will bea pleasant 
and agreeable place of abode. They 
affirm that the fever is not indigenous to 
the Isthmus. The nights are cool and, 
with the exception of a short period in 
the middle of the day, the heat is not 
oppressive. Both Panama and Colon 
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can be rendered as agreeable places of 
residence as Mobile or Pensacola. 

The Commission have about twelve 
American steam shovels at work ; others 
are arriving at the rate of about twoa 
month. 

The Isthmian Commission found that 
their employés were not being properly 
fed ; local merchants lacked capacity or 
enterprise to provide for so many new- 
comers; prices for food had nearly 
doubled in the past two years, with the 
result that the employés had great dif- 
ficulty in securing sufficient food of the 
right quality. In view of this fact, the 
Commission have made arrangements 
with an American firm to supply the 
employés of the company with whole- 
some food at rates varying from about 
$10 to $30 a month. ‘The rations must 
reach a standard set by the Commission, 
which will inspect the food. 

a. eee 


THE GREAT CANALS OF THE WORLD* 


HE Suez Canal is usually consid- 
ered the most important exam- 
ple of ship canals, though the 

number of vessels passing through it 
annually does not equal that passing 
through the canals connecting Lake 
Superior with the chain of Great Lakes 
at thesouth. In length, however, it ex- 
ceeds any of the other great ship canals, 
its total length being go miles, of which 
about two-thirds is through shallow 
lakes. The material excavated was usu- 
ally sand, though in some cases strata of 
solid rock from 2 to 3 feet in thickness 
were encountered. The total excavation 
was about 80,000,000 cubic yards under 
the original plan, which gave a depth of 
25 feet. In 1895 the canal was so en- 
larged as to give a depth of 31 feet, a 
width at the bottom of 108 feet and at 


the surface of 420 feet. The original 
cost was $95,000,000, and for the canal 
in its present form slightly in excess of 
$100,000,000. The number of vessels 
passing through the canal in 1870 was 
486, with a gross tonnage of 654,915 
tons; in 1875, 1.494 vessels, gross ton- 
nage, 2,940,708 tons; in 1880, 2,026 
vessels, gross tonnage, 4,344,519 tons; 
in 1890, 3,389 vessels, gross tonnage, 
9,749,129 tons; in 1895, 3,434 vessels, 
gross tonnage, 11,833,637 tons; and in 
1900, 3,441 vessels, with a gross tonnage 
of 13,699,237 tons. ‘The net profits of 
the canal for 1903 were 65,579,347 francs 
($12,500,000) and the stockholders re- 
ceived dividends of 12 per cent. 

The canal is without locks, being at 
the sea level the entire distance. The 
length of time occupied in passing 


* The facts in this article are derived from an exceedingly instructive monograph. published 
(1905) hy the Bureau of Statistics of the Department of Cormmerce and Labor, entitled ‘‘ The 


Great Canals of the World,’’ by O. P. Austin. 
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through the canal averages about eight- 
een hours. By the use of electric lights 
throughout the entire length of the 
canal, passages are made at night with 
nearly equal facility to that of the day. 
The tolls charged are g francs per ton 
net register, ‘‘ Danube measurement,’’ 
which amounts to slightly more than $2 
per ton, United States net measurement. 
Steam vessels passing through the canal 
are propelled by their own power. 

THE CRONSTADT AND ST PETERS- 

BURG CANAL 

The canal connecting the Bay of Cron- 
stadt with St Petersburg is described as 
a work of great strategic and commercial 
importance to Russia. The canal and 
sailing course in the Bay of Cronstadt 
are about 16 miles long, the canal proper 
being about 6 miles and the bay channel 
about ro miles, and they together extend 
from Cronstadt, on the Gulf of Finland, 
toSt Petersburg. ‘The canal was opened 
in 1890 with a navigable depth of 20% 
feet, the original depth having been 
about g feet; the width ranges from 220 
to 350 feet. The total cost is estimated 
at about $10,000,000. 

THE CORINTH CANAL 


The next of the great ship canals con- 
necting bodies of salt water in the order 
of date of construction is the Corinth 
Canal, which connects the Gulf of Cor- 
inth with the Gulf of gina. The 
canal reduces the distance from Adriatic 
ports about 175 miles and from Mediter- 
ranean ports about 100 miles. Its length 
is about 4 miles, a part of which was 
cut through granitic soft rock and the 
remainder through soil. There are no 
locks, as is also the case in both the Suez 
and Cronstadt Canals, already described. 
The width of the canal is 72 feet at bot- 
tom andthe depth 26% feet. The work 


was begun in 1884 and completed in 
1893, at a cost of about $5,000,000, 
The average tolls are 18 cents per ton 
and 20 cents per passenger. 
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THE MANCHESTER SHIP CANAL 


The Manchester Ship Canal, which 
connects Manchester, England, with the 
Mersey River, Liverpool, and the At- 
lantic Ocean, was opened for traffic Jan- 
uary 1, 1894. The length of the canal 
is 35% miles, the total rise from the 
water level to Manchester being 60 feet, 
which is divided between four sets of 
locks, giving an average to each of 15 
feet. The minimum width is 120 feet 
at the bottom and averages 175 feet at 
the water level, though in places the 
width is extended to 230 feet. The 
minimum depth is 26 feet, and the time 
required for navigating the canal from 
five to eight hours. The total amount 
of excavation in the canal and docks 
was about 45,000,000 cubic yards, of 
which about one-fourth was sandstone 
rock. ‘The lock gates are operated by 
hydraulic power ; railways and bridges 
crossing the route of the canal have 
been raised to give a height of 75 feet 
to vessels traversing the canal, and an 
ordinary canal whose route it crosses is 
carried across by a springing aqueduct 
composed of an iron caisson resting 
upon a pivot pier. The total cost of 
the canal is given at $75,000,000. The 
revenue in 1901, according to the States- 
man’s Yearbook, was /621,128, and 
the working expenses, £483,267. For 
the year ending June 30, 1903, the canal 
yielded £55,105 ($275,525) toward pay- 
ing the £225,000( $1,125,000 )of interest 
which the city of Manchester has to 
pay on the capital invested in the enter- 
prise. The freight-paying tolls on the 
canal are increasing each year. 


THE KAISER WILHELM CANAL 


Two canals connect the Baltic and 
North seas through Germany—the first, 
known as the Kaiser Wilhelm Canal, 
having been completed in 1895 and con- 
structed largely for military and naval 
purposes, but proving also of great value 
to general mercantile traffic. Work 
upon the Kaiser Wilhelm Canal was 
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begun in 1887 and completed, as above 
indicated, in 1895. The length of the 
canal is 61 miles, the terminus in the 
Baltic Sea being at the harbor of Kiel. 
The depth is 29% feet, the width at the 
bottom 72 feet, and the minimum width 
at the surface 190 feet. The route lies 
chiefly through marshes and shallow 
lakes and along river valleys. The total 
excavation amounted to about 100,000,- 
000 cubic yards, and the cost to about 
$40,000,000. The number of vessels 
passing through the canal in 1g04 was 
32,038, with a tonnage of 4,990,287, 
and the dues collected amounted to 
about $580,000. 
SHIP CANALS CONNECTING THE GREAT 
LAKES OF NORTH AMERICA 
Three ship canals intended to give 
continuous passage to vessels from the 
head of Lake Superior to Lake Ontario 
and the St Lawrence River are the Wel- 
land Canal, originally constructed in 
1833 and enlarged in 1871 and rgoo; the 
St Marys Falls Canal at Sault Ste. 
Marie, Mich., opened in 1855 and en- 
larged in 1881 and 1896, and the Cana- 
dian Canal at St Marys River, opened in 
1895. In point of importance, measured 
at least by their present use, the canals at 
the St Marys River by far surpass that of 
the Welland Canal, the number of ves- 
sels passing through the canals at the St 
Marys River being eight times as great 
as the number passing through the Wel 
land, and the tonnage of the former 
nearly forty times as great as that of the 
latter. One of the important products 
of the Lake Superior region, iron ore, is 
chiefly used in the section contiguous to 
Lake Erie, anda large proportion of the 
grain coming from Lake Superior passes 
from Buffalo to the Atlantic coast by way 
of the Erie Canal and railroads centering 
at Buffalo. The most important article 
in the westward shipments through the 
Sault Ste. Marie canals, coal, originates 
in the territory contiguous to Lake Erie. 
These conditions largely account for the 
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fact that the number and tonnage of 
vessels passing the St Marys River ca- 
nals so greatly exceed those of the Wel- 
land Canal. 

The Welland Canal.—The Welland 
Canal connects Lake Ontario and Lake 
Erie on the Canadian side of the river. 
It was constructed in 1833 and enlarged 
in 1871 and again in Igo0. ‘The length 
of the canal is 27 miles, the number of 
locks 25, the total rise of lockage 327 
feet,and the total cost about $25,000,000. 
The annual collection of tolls on freight, 
passengers, and vessels averages about 
$225,000 and the canal is open on an 
average about two hundred and forty 
days in a year. 

The Sault Ste. Marie Canals.—The 
canals of Sault Ste. Marie, Mich., and 
Ontario are located adjacent to the falls 
of the St Marys River, which connect 
Lake Superior with Lake Huron and 
lower or raise vessels from one level to 
the other a height of t7 to20 feet. The 
canal belonging to the United States was 
begun in 1853 by the state of Michigan 
and opened in 1855, the length of the 
canal being 5,674 feet, and provided 
with two tandem locks, each being 350 
feet in length and 70 feet wide and al- 
lowing passage of vessels drawing 12 
feet, the original cost being $1,000,000. 
The United States government, by con- 
sent of the state, began in 1870 to en- 
large the canal, and by 1881 had in- 
creased its length to 1.6 miles, its width 
to an average of 160 feet, and its depth 
to 16 feet; also had built a single lock 
515 feet long and 8o feet wide, with a 
depth of 17 feet on the sills, which was 
located 1oo feet south of the state locks. 
The state relinquished all control of the 
canalin March, 1882. In1887 the state 
locks were torn down and replaced by a 
single lock 8co feet long, 100 feet wide, 
and a depth of 22 feet of water on the 
sills. This lock was put in commission 
in 1896. Thecanal was also deepened to 
25 feet. The Canadian Canal, 1% miles 
long, 150 feet wide, and 22 feet deep, 
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with lock goo feet long, 60 feet wide, 
with 22 feet onthe miter sills, was built 
on the north side of the river during the 
years 1888 to 1895. 

The number of vessels passing through 
the United States canal in 1g02 was 
17,588, and through the Canadian canal 
4,204. In 1900 the number of vessels 
passing through the United States canal 
was 16,144, and through the Canadian 
canal 3,003, showing an increase of 
1,200 in the number of vessels passing 
through the Canadian canal, and a 
slight decrease in the number through 
the United States canal, the increase in 
the number passing through the Cana- 
dian canal having been due to the devel- 
opment of the Michipicoten district. 
The tonnage passing through the United 
States canal in 1902 was: Registered 
tonnage, 27,408,021 tons; in IgoT, 22,- 
222,334 tons, against 20,136,782 in the 
year 1900; the freight tonnage in IgoI 
Was 25,026,522 tons, against 23,251,539 


tons in 1900. The Canadian Canal 
shows: Registered tonnage in 1902, 
4,547,561; im I901, 2,404,642 tons, 


against 2,160,490 in 1900. A marked 
contrast between the business of the St 
Marys Falls and Welland canals is found 
in a comparison of their figures for a 
term of years. The number of vessels 
passing through the Welland Canal in 
1873 was 6,425, and in 1899, 2,202, a 
reduction of more than one-half in the 
number of vessels. The number of ves- 
sels passing through the St Marys Falls 
Canal in 1873 was 2,517, and in 1902, 
through the American and Canadian 
canals, 22,659. 


SANITARY AND SHIP 


CANAL 


THE CHICAGO 

The Chicago Sanitary and Ship Canal 
connects Lake Michigan at Chicago with 
the Illinois River at Lockport, a distance 
of 34 miles. ‘The canal was cut for the 


purpose of giving to the city of Chicago 
proper drainage facilities by reversing 
the movement of water, which formerly 
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flowed into Lake Michigan through the 
Chicago River, and turning a current 
from Lake Michigan through the Chi- 
cago River to the Illinois River at Lock- 
port, and thence down the Illinois River 
to the Mississippi. The minimum depth 
of the canal is 22 feet, its width at the 
bottom 160 feet, and the width at the 
top from 162 to 290 feet, according to 
the class of material through which it 
iscut. The work was begun September 
3, 1892, and completed and the water 
turned into the channel January 2, 1g90a. 
The flow of water from Lake Michigan 
toward the Gulf is now at the rate of 
360,000 cubic feet per minute, and the 
channel is estimated to be capable of 
carrying nearly twice that amount. The 
total excavation in its construction in- 
cluded 28,500,000 cubic yards of glacial 
drift and 12,910,000 cubic yards of solid 
rock, an aggregate of 41,410,000 cubic 
yards. Inaddition to this, the construc- 
tion of a newchannel for the Desplaines 
River became necessary in order to per- 
mit the canal to follow the bed of that 
river, and the material excavated in that 
work amounted to 2,068,659 cubic yards, 
making a grand total displacement in the 
work of 43,478,659 cubic yards of ma- 
terial, which, according to a statement 
issued by the trustees of the sanitary 
district of Chicago, would, if deposited 
in Take Michigan in 4o feet of water, 
ferm an island one mile square with its 
surface 12 feet above the water line. 
All bridges along the canal are mova- 
ble structures. The total cost of con- 
struction, including interest account, 
aggregated $34,000,000, of which $21,- 
379,675 was for excavation and about 
$3,000,000 for rights of way and 
$4,000,000 for building railroad and 
highway bridges over the canal. The 
city and state authorities, by whom the 
canal was constructed, are now propos- 
ing to Congress to make this canal a 
commercial highway in case Congress 
will increase the depth of the Illinois 
and Mississippi rivers to a depth of 14 
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feet, with locks for fleets of barges from 
Lockport, the terminus of the drainage 
canal, to St Louis. This, it is argued, 
would give through water transportation 
from Lake Michigan tothe Gulf by way 
of the drainage canal, the Illinois River, 
and the Mississippi River, and would 
enable the United States, in case of war, 
to quickly transport light-draft war ves- 
sels from the Gulf to the Lakes. This 
work of deepening the Illinois River 
would also give through water connec- 
tion from Rock Island, on the upper 
Mississippi River, to Lake Michigan via 
the Illinois and Mississippi Canal, else- 
where described, which extends from 
Rock Island, on the Mississippi River, 
to Hennepin, on the Illinois River. The 
estimate of the Chicago sanitary district 
trustees of the cost of deepening the 
Illinois and Mississippi rivers from the 
terminus of the ship canal to St Louis 
to a depth of 14 feet is $25,000,000, 
including five locks and dams, 


THE PEACE OF LATIN AMERICA * 


~~. three-fifths of the 15,- 
000,000 square miles of the 
Western Hemisphere is covered by the 
twenty different mations which are 
broadly included in the term Latin 
America. All these nations are re- 
publics, in name at least. It may 
be a mere coincidence or it may be a 
fact of profound importance, that dur- 
ing the current year the entire area has 
been practically free from revolution. 
It is doubtful if the experience of the 
last eighty years can duplicate the pres- 
ent situation. 

We are inclined to regard this as 
something more than a coincidence. 
We believe it to be significant, a sign of 
political development and a proof of 
increasing stability. We do not at- 
tribute the condition to a fear of the 
‘‘big stick’’ or to an apprehension of 
any broadening of the ‘‘ corollary of the 


* From the New York Sun. 
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’ 


Monroe Doctrine.’ It is more prob- 
able that it is due to two well-defined 
though little recognized influences. 
One of these is the force of exaimple, 
notably that of Mexico. The other is 
the extension of industry and commerce. 
There is in all these lands a growing 
recognition of the fact that revolutions 
are unprofitable. Wuth the great mass 
of the people the idea is probably sub- 
conscious, but we believe it is there, 
and that it is busily working out a des- 
tiny of peace for our Latin American 
neighbors. 

A Colombian writer, Sefior Enrique 
Perez, recently made an admirable state- 
ment of the case for the Latin Ameri- 
cans. He says: 

‘*Tt should be borne in mind by those 
who are always ready to pass criticisms 
on South American affairs that not all 
nations have had at their disposal the 
means of improving their conditions 
which, by a chain of exceptionable cir- 
cumstances, it has been given to the 
United States to profit by. Civilization 
was not carried from Spain to South 
America, as to a certain extent it may 
be said that it was transferred from all 
European countries to the United States. 

‘The South American countries did 
not have the same happy chances. The 
greed for gold and the race for FE] Do- 
rado were the main inducements of the 
Spaniards who, at the peril of their 
lives, crossed the ocean in unfit vessels 
in a mad pursuit after the gold and all 
other precious property of the Indians. 
The Spanish conquerors did not teach 
the natives, outside of religion, any of 
the practical methods of life, or rather 
those considered practical in those days. 

‘‘After the conquest was accomplished 
there came a period, covering three cen- 
turies, during which nothing was done 
by Spain to better the condition of those 
countries.’’ 

This is an interesting and a precise 
statement of the case. From California 
to the Southern Andes and from Carta- 
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gena to the Rio de la Plata, the country 
now known as Latin America was seized 
by men whose purpose was to find gold, 
or in other ways to acquire wealth 
quickly and easily. Simon Bolivar, 
about 1820, was perhaps the first man 
who really saw the matter in its broader 
light. The history of the federation 
which he established has been in gen- 
eral the history of theentire region. It 
was an effort to plant a new civilization 
among a people imperfectly prepared 
for it. 

To those who settled on the coast of 
what is now the United States the terms 
freedom and self-government had a defi- 
nite meaning. ‘The motives which led 
them to seek homes in the new world 
were widely different from those which 
impelled the gold-seekers and the con- 
quistadores who landed further south. 
Any similarity in the later political 
structures was impossible. 

Signs of development in the southern 
countries can be traced for somewhat 
more than fifty years. During the last 
twenty years the signs have become ever 
increasingly marked. Mexico, Chile, 
Peru, Brazil, and Argentina are no 
longer to be classed among the turbu- 
lent. 

An ambition for progress and polit- 
ical stability is noticeable in nearly all, 
if not in all, of the remaining peoples. 
The people of Cuba, of Guatemala, 
Costa Rica, and Nicaragua resent the 
charge or the insinuation that they 
are hotbeds of revolution. They pride 
themselves on every added year of do- 
mestic peace. Colombia aspires to re- 
peat the experience of Mexico. Cipriano 
Castro, today almost unique, is a sur- 
vival of the despot who ruled the peon a 
century ago, and even in his case the 
type is essentially modified. 

It is perhaps too much to expect that 
this peace of months will expand itself 
into a peace of years; but the situation 
is noteworthy, and we believe it to be 
deeply significant. 





Tue NaTIoNAL GeoGRAPHIC MAGAZINE 


FORESTRY IN CALIFORNIA 


ee FORNIA has over 28,000,000 

acres, or over one-fifth of its 
total area, under forest cover. Much 
of this land is finely timbered, and, 
with forest management, will be increas- 
ingly valuable for the wood which it 
can supply. But in California the for- 
ests have another use, which, as is well 
understood in that state, is even more 
important than the production of tim- 
ber—to conserve the water supply. 
The wonderful agricultural develop- 
ment which irrigation has made possi- 
ble is perhaps the largest fact in Cali- 
fornia’s recent economical history. Be- 
cause of the need of water and the fear 
of floods, public sentiment in favor of 
forest protection in California has al- 
ways been well in advance of that in 
other states, as was conspicuously illus- 
trated after President Cleveland, in 
1897, proclaimed the 13 Federal re- 
serves, created at the close of his ad- 
ministration. Everywhere else in the 
West the opposition aroused was so 
strong that the proclamation was soon 
afterward temporarily suspended ; but 
a special exception was made in the case 
of California, where public opinion was 
from the first strongly in favor of the 
reserves. 

Something less than one-third of the 
entire wooded area of the state is now 
embraced in the Federal forest reserves. 
That the remaining 20,000,000 acres of 
its forests may be made to serve the 
public interest in the fullest possible 
measure, the state has solicited and se- 
cured the cooperation of the Forest 
Service in working out a proper forest 
policy for it. 

But the subject of paramount impor- 
tance is the prevention and control of 
fires. A good opportunity for experi- 


ment along this line was afforded the 
service by cooperation with the private 
owner of an 80,000-acre tract, who had 
previously introduced a crude fire-pro- 
tection system. 


A comprehensive plan 
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was outlined and its execution begun. 
There has not been time for a thorough 
trial, but its installation has had an ex- 
cellent effect. The patrolling of the 
tract has been greatly improved, and 
the neighbors now voluntarily report 
all fires, whether on or off the tract. 
There has not been a serious fire on that 
tract this season. This splendid show- 
ing is an impressive object lesson. It 
proves the efficiency of intelligent care 
and of fighting fires at the start. The 
present fire laws of the state are incom- 
plete and inadequate. One result of the 
work of the Service will be the recom- 
mendation of a fire law which, if adopt- 
ed, will be the best ever passed by any 
state. 

The most encouraging fact in forest 
management is the growing determina- 
tion of large timberland owners to em- 
ploy private foresters to handle their 
holdings. This will ensure a method of 
lumbering less wasteful than that at 
present practiced, and, more important 
by far, it will be the means of better 
protecting the forests and making them 
yield a continuous crop. Such expert 
control will be especially valuable in 
solving the problem of the best way to 
get rid of the slash, which, until burned, 
isaconstant menace to the forests. Ex- 
tensive experiments in slash burning 
have already been carried on by the 
Service with satisfactory results. 

The study of chaparral has led to 
fruitful practical conclusions. It shows 
in California the same remarkable ability 
to encroach upon and spread over open 
country that it exhibits in Texas and 
elsewhere in the semi-arid portions of 
the southwest. It makes a satisfactory 
watershed cover and almost constantly 
replaces a forest destroyed by fire. Its 
composition varies with aspect and ele- 
vation and with damage by fire. 


CHINESE LABOR FOR MEXICO 


NITED States Consul Anderson, 
of Amoy, China, reports that the 
owners of certain plantations in Mexico, 
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especially in Yucatan, seem to be making 
an effort to secure Chinese labor for their 
establishments. According toan adver- 
tisement in a native paper, the Japanese 
now have charge of the work of enlisting 
men in this proposed agricultural army. 
The advertisement, as translated, says, 
among other things: 

‘“‘About a year ago a certain agricul- 
tural concern in Mexico sent a special 
agent to Fuchau for the purpose of se- 
curing Chinese laborers, such laborers 
to take their families with them if nec- 
essary. They were to be shipped to 
Mexico to work on hemp plantations, 
but to do no other work. * This enter- 
prise had the consent of the governor of 
Yucatan, Mexico, but owing to the igno- 
rance of Chinese law on the part of the 
agent, he undertook to issue an official 
proclamation himself, and consequently 
his mission was brought to a sudden end 
by the order of the Mexican consul. 
The agriculturists of Mexico need labor 
just as badly now as a year ago, and 
have applied to the Cho Kiu Kan, emi- 


gration agents of Japan, for assist- 
ance. Everything set forth in 


this notice is entitled toconfidence. In- 
cidentally, it may be added that the 
treaty concluded between China and 
Mexico provides for the free emigration 
of citizens of either country and for the 
mutual protection of such emigrants. 
Emigrants take no risk whatever. It 
is understood that the foreign office in 
Fuchau has issued a proclamation on 
the subject, publishing all treaties and 
regulations relating thereto.’’ 

The response to this proposition does 
not seem to have been as general from 
any part of this province as was hoped, 
but it is probable that it will be general 
enough to make up a fair-sized shipment 
of coolies to Mexican territory. Not 
less than 2,500,000 people from the 
Amoy district are abroad in such enter- 
prises. 

The number of Chinese emigrants 
leaving Amoy this year seems to be 
about the same as usual. Something 
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like 75,000 will go to Singapore and the 
Straits Settlements and between 5,000 
and 6,000 to the Philippines. Ten thou- 
sand will probably go to Hongkong, 
Saigon, and other ports. The money 
sent home by these emigrants is by far 
the largest financial resource of the peo- 
ple of this district. 


POLAR EXPLORATION 
HE year 1905-1906 will be the 
quietest, as far as polar work is 
concerned, known for some time. Only 
two expeditions, those of Commander 
Peary and the Amundsen Magnetic Ex- 
pedition, are now in the Arctics, none 
are in the Antarctics, and no others are 
planned against either Pole. 

The latest word from Commander 
Peary comes by Dr Frederick Sohon of 
Washington, D. C., who left Etah, 
Greenland, the last week in August. 
He reports that the Avosevelt, Peary’s 
ship, left Etah steaming north on Au- 
gust 20. Nothing but open water could 
then be seen toward the north, or when 
Dr Sohon left several days later. Ap- 
parently conditions were very favorable 
for Commander Peary and it is generally 
believed that he succeeded in taking his 
ship at least as far as the entrance of 
Kennedy Channel. This point is con- 
siderably farther north than he has suc- 
ceeded in getting his supply ship before, 
which means that his base will be so 
much nearerthe Pole. The Aooseve/t car- 
ried from Etah 68 Eskimo men, women, 
and children and 250 dogs. 
Peary will distribute them in stations 
along the coast. 

THE POPULATION OF JAPAN 
CCORDING to the last official Jap- 
anese census, the population of 
Japan had grown from 41,388,313 in 
1893 to 46,732,841 in 1903, an increase 


40°) 
of 5,344,528 in ten years. ‘This is ex- 


clusive of Taiwan (Formosa), which in 
1902 had a population of 3,000,111. In 
round figures the population of the Em- 
pireof Japan may be stated at 50,000,000. 
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Except in the acquirement of Formosa 
in 1895, there has not been any sudden 
increase in Japan’s population, but a 
steady increase year after year, begin- 
ning with 423,902 in 1894 and closing 
(for this computation) with 710,332 in 
1903, an average increase of 534,000 for 
each of the ten years. 

The 1903 population of Japan proper, 
namely, 46,732,841,consisted of 23,605,- 
571 males and 23,131,270females. This 
equality of the sexes is noticeable, espe- 
cially as it has continued through all of 
the ten years. 

The population of Taiwan( Formosa), 
3,000,111, has grown at the rate of from 
68,000 to 84,000 a year since 1898. In 
1902 it consisted of 2,953,034 natives and 
47,077 Japanese. In 1898 the Japanese 
in the island numbered 25,585. 

The number of deaths in Japan proper 
was 937,644 in 1893 and 952,252 in 
1903, the figures for each of the ten 
years being nearlythe same. It was not 
so with the yearly births. They were 
1,178,428 in 1893 and steadily increased 
each year, reaching 1,493,599 in 1903. 
Here we see the necessity for Japan’s. 
expansion into Korea. Japan’s area is 
limited and only 12 per cent of it is ara- 
ble land; consequently providing for 
534,000 increase in population each year 
was a most serious question. That point 
is settled now, and the Japanese are 
flocking into Korea. 

In the ten years the average marriages 
per 1,000 of the population of Japan 
have been 8.71. Divorces averaged 
9,400 a year, or 2.13 per 1,000 mar- 
riages. That is certainly a low divorce 
rate for an oriental country. 

In 1903 the ratio of urban population 
was 20 per cent, an increase of 7.5 per 
cent since 1896, and of suburban 80 per 
cent, a decrease of 7.5 per cent. 

In the seventeen years, 1886-1903, the 
urban population increased by 4,448,656, 
and the suburban by 3,215,494. ‘Thus 
Japan has the American problem to deal 
with—the overcrowding of people into 
the cities. WALTER J. BALLARD. 
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E have published a new edition of our map of 
Alaska, which was prepared by the United States 
Geological Survey. The map is 36 by 42 inches, in 3 
colors, and is the first contour map of Alaska that has 


been made. ‘ : ; : By mail, 25 cents. 








National Geographic Society 
Hubbard Memorial Hall : Washington, D. C. 
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The NEW FALL HATS FOR MEN 


oT old styles, such as were worn last season or the season before, but 
N new blocks—all of them—made up for the fall and winter of 1905-’06. 
Our stock of hats never was so large nor the assortment of styles so varied 
as at present. 

Every correct shape and shade is to be had here. 

Pearl grays are selling well, especially in the very soft styles that can be 
telescoped or worn in several other shapes, to suit the individual taste. 


Our Black Stiff Hats are self-conforming. 








Soft Hats, $2.00 to $5.50 Silk Hats, $5.50 to $7,000 
Stiff Hats, $2.00 to $5.00 Opera Hats, $6.50 


The makers represented here are the best in their line, and their hats 
are as good as can be made for the price. 


WOODWARD AND LOTHROP 


New York Washington Paris 
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